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m&m®Amjii%+<D&* izm—<ni&iji*:iULTMo sfet©^- 

SBStfc^Affi^J^^^^lcm—O^M&^bTMO SFET©^- 

i^sti, taisMo s e T<Df- Mitv-^ii, «to$sl ^%«&se^, 

[»*g4] 2. <D^^y7m*t.m^M OS FETOV-^ti?: 
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osfet©^- h 4 mm&-e<Dmmi&ifc&tf^> $ # hs^^zit^M 

o 

[«^9] Btrsa^— ®^mtt^ic«^@B^, 3&&ttffiiBflfiu x»s=&« 
mm at *g 1 #m 8 © v * -r 1 izmm<D¥mibmmm&mm 0 

1] «TIB»— ©^^^^^©AfflA^lc^lSStiTv^- 
ati, «raafc©^9>^ , *f'<of&aBMo s fet®^- bmrnwizmm-ztix 

v**-Sg£tt£**©-S8tt, »-©«»S8^ gMfcm&3gB\ XttlS^fiSg^ 
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fcMOSFET, NPN7U^-7i?, ^-f^-F. Xlii^-f U X^&tfrft 
e^f^fc^^fc-frfefc©*^^ r £ £#$t£-f l #M l l ©v^ 

»f tft-OiSStS^LTy- h C»Ka*lfcI-©MO S F E T ilRMO S F 

<Dmizmm^nr^mr.<D ^m^n , mibs?!-© ? ^ > ^ss^fci&aasti© 

C DMftflWfif m&V 2/^al/-S/a> U iuiBfl— ©M OSFET©^ 

«r©1ira#— ©S&fciMBm--©«m©ifc (ig-©3gm/ig-©igm) om&t 

tUffiS/5a.l/-S'a>JCfeWStSf|HfSl ©MO S FE T©^- MiilV-Xi 
«X £ ©«&M £ © f$©iufB3S - ©&m £ Bafa^-©S^© Jt m 

n<DW,tt/m-<?)1&irL) £fc&#«*fc?-SSt:&gl 5SBH 

©^##iijttia»ss©ie^-^&. 

m&M&wia e.*is*BB©ffiK:K)ef s r £ -r &flr$£ i 5 ga*©¥# 
#*«na»«*©«ff-*&. 
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8] ttfgBH-GDMO S F E T (Dtf— hiity-Xti*fctt 

mfammt&m&m*. mfevmzmz-te^&oi^ ^-(D^^y^m^-omij 
[0001] 

(Metal Oxide Semiconductor) F E Tj^b^J^tl 
[0 0 0 2] 

4CS#fMt (Electrostatic Di s char ge ; ESD 

^E^l/ (Human Body Model; HBM) , 7i/> : Er^ (Mac 
hine Model ;MM), Wf/H^t^ (Charged D 
evice Model; C DM) <D 3 ^(D^f^i^W^^^X^^. 
[0 0 0 3] 

B^/l/Tfc*. HBM, MM0fitt, — j^lC-^A-f x©^eb^25§g^^-e 
[0 0 0 4] 
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<DT*&z> 0 mi sjc^t, ^m&Mmm&mw: i o o©^i i ojt 

«tRin (A*«ffiXttA:*SB»«*fofc#) 1 1 4 «r^bTrtaPH»«:#^« 
MOSFET1 120^-h{Ctii$nTV^ o #^ 1 1 0 £«ip«&@B 

iri 1 7 ©rate 1 1 l-frmmtsnx^Zo mm 

m&wmi i 7 thxm. maa (gnd) «&sh»-s\ GNDtti:ttM«:§i 
fcm&mmx&z,, ::Tf»*«i*^i i mara-i 1 

BJjWStlfcl^K:, |*SIB»€:«fiR"r&MO S FET 1 1 2 #«fc*-r&©&|»<fc 
«>tc«tte>*iTV**- rCDMfiWIlR^l 1 ltt— jRKlfiriftbfeA^^ (H 
BM) •7>» ! £ffl/ (MM) <0««lC>i*"r€lft»S:'BWfC»We>nTV^St» 
fit, ©fltti^MM XWU HBM^MM0ESDfi?:iJEt5 

[0 0 0 5] 

015T-, §112 011 C DM WCDf -y ^t^«!raffl^«§i$:I 
#U ^«b^^^^(3D«#*^Ae>tiTVAS3i:S:^-t 0 £fc> io« 
CDM^>f 121 €:/hl,TSMfiS*lS *5-K:£r>TV*<5. CDMfttfcK: 

7. mm&nm*i n ^u^i 1 o-^^mizmn^n^o 

«^®B^l 1 7 IfigliSSiRg 1 1 6^-g"^tlTV>So "£©££, 

W^JIlI«&$:#^bTV>SMOSFET 1 12(5^, 1 1 OJCgKKSJlT^ 

flittSMO S FET 1 1 2<Dtf- hKl*«Sftfc*afB:, 117 
[0 0 0 6] 

£©*§*, l*#IB»S:#/*UTV*&MO S FET 1 1 2<D?f- ht. s J-X<DlB 
5*f^hbT, — ^fi^lCMOS F ET 1 1 2(D>f- h h V -^©KlCaSig LT C 
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DM&mm* (p^y^m*) 1 1 3 j^»§ 0 roi^iMituit 

&$%.l£. Electrical Overstress/Electrosta 
tic Discharge Symposium Proceeding S 
eptember 2 7-2 9, P. P. 2 2 0-2 2 7/. 1 9 8 8 (J£AT£fc 
£H0!J1 <Dmm&mfbtlZ>o ££&C, 01 5 IC^-TA^tiLR i n 1 1 

4&, hbm, MMic^fUT^^&"es>sri:^±ia^Mi ^csa*S4^Tv^s 0 

h I/- Ktf-:7©MUc&£fc«K A^StR i n 1 1 4 n o^#fii £ Jlv^-Titt 
[0 0 0 7] 

Electrical Overstress/Electrosta 
tic Discharge Symposium Proceeding P 
. 116 — 123/. 1999 (&>T&$Sffl2 it&^Tit. @15T'i 

tAM^Ri nil 4&tF«^«&BIif&|giftRg 1 1 6 £ C DMffiEhi;tf>K^# 

[0 0 0 8] 

01 61C, CDM^il^CMO S F E TCQ^- h-v-^^{:£(5§«fii ( 

vox) &*/$=LU-i/m>-e&&>fcu%:%:^-to 01 6n mm 
fbjc<fcoT«^ mm) i^{c&cdm#i 
sr^-i i 3©«^ic/&CTm&^ (vox) *^b-r-& 0 M^-tf. imHic&v^ 

, (a) liCDM^Ii^l 1 3 ■tfm&Z 9 ? > ^ Z>m&<DV o x&mt 

Sr^LTV^. $.tc. CDM^f^l 1 3©Ut^{CfSDT, VoxteM 
<D (b) , (c) <D£^\Z±Z<mk-tZ>o imH (c) CDM 

JWtMO S F ET«lSnfcil^©V ox©Wf^Ufe*(5T^5 
. «*SnS»©V o xCDfittMO S F E TO^- hiftR)?*©!IHK: 

^otitis. — mm^ xjjt&ifLR i n 1 1 4#*£v*«£, mmm&mmi& 

#fcRg 1 1 6#/j\3V*Sif, CDMM^$<^S 0 
[0 0 0 9] 
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fr^©ft*lt#&5£3*iT^fco AMJlRi nl 1 4tt, HBM^M 

3® £5lZl,T®:%.2frfc&mfcmm^-l 1 l^CDMUl^l l 3fcfc:£T<Z> 
[0 0 10] 

b J: e> t. -t & mm 

i£«&ge*§i&tfl*J $ @SII:MtSMO S F E T Cti^tiS £¥tt&5!tttf£ 

-Tsfc*)^, HB©^#Jft«tiai&««lcfev^Tli. »ioi*i:UT, 017 
Kl^-T i^JC, #«&«ili^l 1 1 a — 1 1 1 ctf&tt3tl££&«&S!il§£. 

50a~150c Sr^tl-ftl^^^-^MO SFET112a~112 

n&> ni b-N2b^0iiii^ n i c -N2 cffl<Dmm-&a>&wz&2>mm 

[0011] 

©mfiHM^i iia~in c<Dmmm&mmi ist, «auia»€:*«uT 

^SMOS FET112a~112 c CDfgjfittffilEilft 1 1 9 GND^l 
1 5 3^&^l«bfej5!I^©BB**e««StlTV%S. d<Z>«j«®»^fc:fcJ:, AmjJ%3 
?110a~110 ctGND^l 1 5 fcCDffiitlCfc U, £MffiS!Mt&«LR 
g ©ffifclgtf £B<5. £©*^©3£flMMfcB«Mg0iR g tt^-Affi^SB^CDMft 
^^^1 lla~lllci:, #fa3&®5&MO S FET112a~112ci:0 
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[0012] 

•ttet>?>, Nla-N0-N2a, Nlb-N0-N2b, Nlc-N0-N 
2 cW©ffiiK«8t##Affl#Sr?l 1 0 a~l 1 0 cJC^f«3£!|l«fiBii»»«t 

Affi#»*w©f£#MK:&sra«#&ofc. ^tt, cDM§iif©t^x 

£>*U #Affi^^^C*f•bT|^C=foCD^t)4^TV^S3^^#*^ofe. ZLCDtcib 
[0013] 

wy? Msas^ffe.*i, cDMWft^ft&ftVA-e^T^Affl^sg^-e^ 

[0014] 

[iB®£j§?&t-<g>fc&©#jg] 

±«B9R««:jW»fc'rsfc«>lc, «ifc©Affi;fr*§H^&*Jc 
^$tifc^-©^^>^^^J:IB^©Am*^©#^tcf|-©«m5:^ 
ttMOS F E T <D*f— K«K#8MB3*U JlgBMO S F E T(Dtf- Mit V 

[0015] 

>^^^±fa^t!(©Am^-?-©#^ic^-<z)^m : &/rbTMo sfew 
-h«ffi#ifc**s*u ±emo s et©^- h*ifcy-^«i, 
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[0 0 16] 

li, ^ 1 0 0 itt inJ^T"^fe-S i: LT Vv-So 
[0 0 17] 

fc^y. _hsa^2CD^^>^^-i:±iaMos FET©y-xii?:iitsffi 

^ 1 0 0 a m^TT^S 1 1 l/T V\5, 

[0 0 18] 

[0 0 19] 

mm&mmzmv. ±mm-a>i&ffiit. &z±mm-<z>>7 ^>7m : ?frb±mM 
o s f e t <D*f— hmm£T'<Dmm&ffc%.xf^y*t hm.ffifrbmz>z.£.*!&n 

[0 0 2 0] 
[0 0 2 1] 

^nn&^gtcgMJ, _hsaffi— ©&#m> mo s f e T©nif 
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[0 0 2 2] 

mmwHDmmm,m&c,fr t ±m / m-%.z$m-o) ?^y -Jm* n ±mnmmm. m& 
rnsam. juzm&m&mm*mm-*z>^y&9 bmBm^^m^nx^^ 

[0 0 2 3] 

mmm&mmz& y , ±mf$-a> v^y -fm^xmij^izmm^nx 

SBilttR^©— JiflBS&ri©* 9 JiffiMOS FET©^- bttfli 

«K:«Slte*iTv*S— <l>fc< fcfc— o©*»38^ &*fitt 

albums^ x ttiesmfifcsisiiB^^ & m&mommxmm a *it as y , jhh^ 

© ^Ifc^fc ©Si»fi«tfiR4>i:S» 3 y 3? * MSft^** £ 
© * 9 > £ ©B8»SSi: BBi££ £ gift tsn^^t^h £ A £ 

[0 0 2 4] 

Sti, -tSBUnco P'py ^^^©-LSBM O S F E T <D>f— h«««K:ttettS*iT 
v*5—iB£ »£>!*©— 38tt, SSz:©*WSS^\ SlflSmfiiB^ 

[0 0 2 5] 

So 
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[0 0 2 6] 

IfcMO SFET, NPN;H)K-7if, 94*- K> XiWJX^Ml 
[0 02 7] 

»^ 1 4 iH*<Z>2§9m> ff##175rMl 1©V^*1^11CSS«©¥^ 
[0 02 8] 

#«&icmo s f e t#«w & tift¥m{*mmm&mu<DW>n&&mm&3Ltf& 

>f- hJC8BK3*lfc«— ©MO SFET il^MO S F E T(Df— V — ;* 

9 y zfm^n, ±mm-<D? ? y •7m*t.±mmr.<D z^y ^ajg-ofifit 
f&frzm-rzmmxmmznx v^*t^&^t?mj£©c BM^m^mmmxt/ $ 

=l U-t/ay^mMh. ±m&—<DMO S F E T(D*f— V-.X®K£ t=. 

[0 0 2 9] 

««« i: ©«ttis t -e © m<D±mm~ <»&m t _fcsa* - ©sm© Jt 

[0 0 3 0] 
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*«5tC«»;, JL8B«-©«ffi©«, jRtK«n©«^©ffitt, #4r»f^©ia»#f£ 
[0 0 3 1] 

Sri: LTV* So 

[0 0 3 2] 

[0 0 3 3] 

om i hism 

r©«©**«c*«ia»««tt, si ic^-ri:e>fc, mmm&mm (gnd> 

1 71C, ^TOAffi^l 0 a, 10b, lOc^lt^lif (110^7 
1 a, lib, 1 lc^LTi^lltV^. 10a~10 
ci:%, AMSiRinl4a, 14 b, 1 4 c Sr^UTlWimKfr&fcjSbTV* 
5MOSFET12a, 12 b, 1 2 c (Off- McgBRStlT V\3 0 ^^T'A^J 
MRi nl4a~14 c U n> ^«#BB»3ttJf3>4r ^ h(Z>#*gm 

/&£-J^e>fcoT^5„ 3CDMOS FET 1 2 a — 1 2 c(Dtf- h — V-;* 

lartCjajflLTCDMliSfll*^ (S|2©^^>^*^) 13 a, 13 b, 13 c* 

[0 0 34] 
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ny*>7 hi^ttCDMfli^l 3a~13 c©«ffcA* 

^SMOSFET 12a~12 cjii^AMfl 0a~10 c * T;<D&MlZ J: 
ot, #3SB=-1 0a~10 c^CA^trtRi n £S*P«&SB«l$gmR g <Z>ffi# 
M&otv>S 0 Mm, iiiMSifiR g liiEIISSiMi: C DM«lif l 

3a~i3 cR.&mmGmm*i u~n comwcmzmffi-tz^y*? h<o 

m,tfLf8,ftfrbf8,Z>o rCDMtii, AffiA^ 1 0 a ICfc^TttR g (Nla-N 

2 a^) teli&5;*--2^ AIHM? 1 0 b iCfe^TtaR g (Nlb-N2bl) 

0^--A, Affi^SSB^l 0 c iCfcV^TteR g (Nlc-N2c|) 

[0 0 3 5] 

Z(DM-£IZ. CDMf«£fTo£3T, ^^#e>«AiJ«giR i nii«mm^SB 
^*n;Rg©ifc (Rg/R i n) iC^LTCDMBi^il 1 tCa^i" J: ^ <fclB« 
fcifod^fcli^mLfco "T&:b1=K (Rg/Rin) (^©) ©flttf/hSV^S 
if, CDMfi (#Silr) *^tVMil/()^ofc 0 HI It'll CDMfllf 
1 3 a~l 3 cCDifWXWti, -etl-ftll 0 Mm, 1 5/im, 2 0/tmtfeS. 
AfiteURi ntmmm&mU1&tfiRg<0& (Rg/R in) #/jM£tt*ife*. IbI 
C C D M ffif* fclt^ £ £ «> C % C D MfiH»3*?-©'fr>f >Ctt/h $ < T* £ £ . 
[0 0 3 6] 

3 a 0D1f>f XWli 1 0 ft m, Afi}*®? 1 0 b CD CDMMi? 13b X 
W&l 5 mm, Affi^J^^l 0 cOCDM^Ii^l 3 c ©if^T 2 0 nm 
•e«lf£bT^&„ ZlCDJ^lC (Rg/Rin) IC/SST, CDMflifl 3 a 
~1 3 c©-9->f >C£&5£Lfcfc#>, S^CD «fc 3 IC (Rg/Rin) ©HtCfcoT 
, 3-38^1 0a~10 cC0CDMW*^M^S3i:li^<^ofe= £ £TCD 
CDM^Iif 1 3a~13 cCD1i->f X£ (R g/R i n) ©-fBlCjS L 
, (Rg/Rin) ©MaM^V^rST-teCDM^i^l 3 a~ 1 3 c <Z>1f 
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[0 0 3 7] 

13c?;2giPi±iWt^5. CDMfllf 1 3 a~l 3 c «WSPtU 

l&Si^tSMOSFETl 2a~12 c (Z>^ft3&^ l ,Jafi< lC@BS*f"-g>o MftW 

MUmm* 1 3 a — 1 3 c AJ3lBfit)&&R i n Hit^ 

TilT'tS J:e»lC®Ig-rSo I^D<, CDM^li?13a~13ct^@ 
8&5:i^tSMOS FET12a~12 c <Z> y-'^«flii: S^^i" SBB^SJn;^ 

in, Rg#*lC*fLTH&l %JSAT©*gJ?ttCfc.5 £ 5 ICgfigLT V>£ 0 l/->f7tf 
hftlCtt, Ifel 0 0 ittmJ^|^(D@Hi^^lC«;-5 i^iClBeLTVASo 
[0 0 3 8] 

omzmmm 

1 1 a~i i c(D&mn^Lmmi & zftmms&zim&isT^&Mo s f et i 2 

a~l 2c®l$tWl 9««3S«l«fifiB^ (GNDSSf) 1 5*»&^«bfc 

HJ*»-?1 0 a — 1 0 cKl^-TSaSlPMiaffilRfiStRg (Nl a-N0-N2 
a, Nlb-N0-N2b, Nlc-N0-N2c) CDgtf^CgV*. dtf)05&C£ 
V*T%, »imi#9^PIl5 <fc9lCCDM#il|?l 3a~13 a <Z>if >f XSrftjg 

JftRi n^^<t5i fc"PCDMii^*<i!i!Sii:^t>^5. 
[0 0 3 9] 


1 4 


2001-3011559 


#2 000 — 261804 


-?1 0 clC*ff5-tS*^«^@B^*r;Rg«B&3 0t-At$S„ 

i n©«/jN-fi|liHBM. MMO^im?), iSlOOt-AtfeS. 3 
IC, CDM^$:#lt5i:, (Rg/R i n) ©ffittW&O. 1 5J^T^-TS^ 
H#&5„ r A^J^^tR i n 1 4 a~l 4 c GHBtt-etl-etx, lOOt 

-A, lOOt-A, 2 0 0;*-2*£-r*U£<i:^ o AMMRin^ 

2 o o *-2*<Dmizm&m&±fflm&te^%<D ti<TmAjT*$>z>o =fo*>5^s§a 

CioTtt, A^tfiR i n©|l$:2 0 0 J*$.V*% < -e^&V^-g-fc&S 
[0 0 4 0] 

^aetc^v^T*. fgl^M£l^#<Z>3tell£^-r£ 0 d 
[0 0 4 1 ] 

m^t. ftmm&zMf&?z>Mo s f e T<Dmmmm&mi$mwizti2>mmm&3% 
1 1 a ~i 1 c&mmmmmMi s^mm^tit=.mmn^L^ (GNDagm 1 

5at p*3gBia{&£^f£LT^£MC> SFET12a~12 c (Dmmm&mM 1 
9 3b^^$tl^«^Sfi^ (GNDSgm 1 5 bfc#glJ*C^££*lTV^ 0 
rffli^, —oOiim^fiCig^ 1 5 a, 1 5 btt¥##£«H»«*&«#LT 
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[0 0 4 2] 

mmfi*^ isa mvmmi&ft. n 2 a 1 5 b %. 

&mmmm&$&*i 5 a. 1 5 b i:^^ ytfuv-xiz. v-F<Dm.ffi& 

[0 0 4 3] 

^i^M~^3HJgM©ii^"eti, CDM^iif (^2©^^>ym^) 

1 3 a~l 3 c^^lCO^T&W&bT^&V^ H|gSlC&, 4*- hfMgfcV 
-XiiCiillfcMOSFET, NPN;U^-7i?, #V:fr-l>\ X»i^ 

a) , 4 (b) fCte-^ti^ti^f- h«}S£V-;*«1SJCg^LkMO S FET© 
^ffim%.Xfi (a) ©A — A' ^mBrMfc^bT^S,, |bJM O S FETJi, Pi 
I«3 0, 4*- h 3 4 *lT^£ 0 

[0 0 4 4] 

imillCLT. 0 5 (a) . 5 (b) IC^^tl^tlN P N/t>f tK-^S^©™ 
0&tf (a) ©B-B' ^m®T®0£^LTV><5„ £ fc. 06 (a) . 6 (b) 

F©¥® m&Z$ (a) ©C-C ^miiT®0£:;f;bTV^ o HH# 
-ftf-Ktt, P + JK«*3 3 £N + J£ffcJS3 2 £&M\%LTJ&I&2ftT^2>. £ 
. 07 (a) „ 7 (b) Kte. if>f y * * ©^EfHfttf (a) ©D-D' ^m»T 
®0£jJ;bTV^c Ht>fJ^^», PIIS3 0, N + J£fScJf3 2 > P*mWtM 
3 3^f)^5PNPNM^4otV^ 0 CDM^*^-©«giJ«, 

[0 0 4 5] 
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SFET, NPN/WjK-7i^ XIZ. t>fJX^f) <D=fe©T 

2MC*^ 0 CDM«fl|jR^i:H«K:H4~H7{c^'r J: e> £i?t^-S:M#■ 

[0 0 4 6] 

i?2O0, 2 0 1 2 1 4 fcMV^fc:fc©#*!&*lTV*<& 1 IC 

%EII&H#jR3*lTV*S) „ &#l2 1 4©CDMC#tS»*l4, # 

?&UM* tt* We, H l ^J6«~i£ 3 gg ic^i/fc<fc3fc;i 

[0 0 4 7] 

o&immm 

^7 7 -MO SFET <t ^ t b^T^5„ 

it5MOSFET3 1 2 <Z>A7J$!llCW: b =y >X7 T -MO S F E T 3 1 1 &m 
>^77 —MO S F E T 3 1 1 SIXMOS FET 3 1 2<Dtf- hmMK^n 

sfet 3 i i<Dmn^v*fr&tfLmftfrt>mf&i*ftz>o ^^t«3 1 4 km 

OSFET311 ©JfiiJcM^^^S^^^^fe^OT^So A7J*g#LR inS: 
Se-fta"M:*»-&Ctt, *gJfi3 14Xtt> MOSFET3 11©Hift^^M 

[0 0 4 8] 
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•e^So fcfc, @8tMO S FE 3 1 1 (0>f- h-mWLMffllzm-fbfrT^&U 
1 5 liMO S F E T 3 1 1 (Z)CDM§iiK*fe§. ip^CDM 

fl8icmv^*iT;is»K MX-it^m^-i 1-15023 

[0 0 4 9] 

omsmmm 

tlt.^ <Mfc5£:i3 W\ ft3P!S&$:#f£-r£MO S FET©-«i^MOS 
F E T ^^bTSM^SB^lC^-tS <fc e> (C b^t'feS. 

^fSMOS FET4 1 2©V-^» S FET4 1 1 LT**£«&BBii& 
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